A lack of understanding about fibromyalgia and how to live with it may undermine the foundations of self-management and may compromise quality of life. The purpose of this study was to determine the information needs and preferences pertinent to people living with fibromyalgia. A cross-sectional web-based survey was developed based on conceptual and qualitative work informing information needs. Recruitment took place through hospitals, clinics, physicians and fibromyalgia support groups across Canada. Descriptive statistics using SPSS and graphical representations were employed to summarize and represent data. A total of 442 respondents (93% female, mode age 51-65) participated in the survey. No statistical differences in information needs were found between males and females or education level. Respondents (74%) frequently searched for information about fibromyalgia using a variety of resources including Internet (91%), doctors (75%), support groups (76%), and people with same condition (87%). Respondents expressed a strong need for information about symptoms (81%), implications (79%), treatments (87%), resources (85%) and coping (79%). However, concerns were expressed about the reliability of information and majority (93%) wanted information to be available online that is provided by healthcare providers or from reputable sources. Internet (48%), people with similar condition (35%) and support groups (35%) were perceived as useful resources for people living with fibromyalgia. Information resources need to be developed on the basis of both content and knowledge of the information needs of the target end-user. Healthcare providers and the Internet are expected to be reliable resources of information.
Introduction
Fibromyalgia is a common, disabling and controversial chronic disease that has serious consequences on the health and life of people who are living with the illness. [1] [2] [3] [4] In Canada as many as 1.1 to 3.3 percent people are affected by this disabling disease. 5, 6 Fibromyalgia is six times more common in women than in men. 5, 7 This prevalence of fibromyalgia is similar worldwide and the number is growing each year. 2 Increased awareness and reporting of the condition is at least partially responsible for this increase. [8] [9] [10] One of the main symptoms of fibromyalgia is extensive and persistent pain. 8, 11, 12 Fibromyalgia symptoms that are not sufficiently manageable lead to substantial disability. [13] [14] [15] [16] There is no specific diagnostic test that identifies fibromyalgia, but there are efforts to introduce new diagnostic guidelines. 8, 17, 18 These guidelines can be used as a foundation for understanding the disease and forming recommendations for effective treatments or management strategies.
Many people diagnosed with fibromyalgia stop working due to limitations in work capacity. Researchers who studied work capability of people living with fibromyalgia found that better awareness and use of work adaptations would allow people to be more successful in the labor markets. 12, 19, 20 Given the current rates of disability and work loss, efforts to make people with fibromyalgia better prepared to deal with their illness or work capacity might result in substantially lower health and social costs. Schmidt and colleagues reported that in 2003, the healthcare costs in Sweden for people with fibromyalgia and similar conditions were more than $2 billon in US dollars annually. 4 In the USA, the estimated healthcare cost for people living with fibromyalgia is also between $12-14 billion dollars each year. 21 A similar depiction can be observed in Canada where many Canadians are also affected by fibromyalgia. 6, 22 A study by White and colleagues in London, Ontario, Canada found that annual costs, medications, and health services use among people living with fibromyalgia were twice that of those without widespread pain. 6 As a result, the challenges for managing fibromyalgia become a burden for both people living with the illness and the healthcare systems. 6, 23 Qualitative studies that reported the experience of people living with fibromyalgia have identified the complex challenges of managing family life, work conditions, psychological problems and a lack of support from healthcare providers, family members and society. 4, 20, [24] [25] [26] Unfortunately, much of the research relating to this condition focused on medical aspects of the disease while paying little attention to the information needs and preferences of people living with fibromyalgia. 1, 4, 27 Previous authors have suggested that a lack of understanding and knowledge of the disease are among the most important factors that contribute to a lower quality of life and inability to manage the illness. 1, 5, 18, 9, [28] [29] [30] [31] As Crooks stated, an important element of negotiating life with a chronic illness, for many, is seeking out information which can be used to come to a greater understanding of one's changed/changing body and possible treatment options. 10 There is also evidence that interventions that increase people's knowledge, skills and confidence positively affect their well-being. 32 The Chronic Care Model that was developed by Wagner and collegues 27 to improve care of chronically ill patients, the developers of the model advocated for knowledge and information as critical components of chronic disease management. 27 Appropriate information can assist people in managing their illness and making informed decisions about their health. 10, 32, 33 Daraz and others studied the experience of information use by women living with fibromyalgia. 34 Their study findings reported that women received limited information from their healthcare providers and lacked access to quality information about their illness. Despite their fundamental information needs, women struggled to find and access appropriate information. They used diverse strategies such as personal capacities, supports through connections with others and new research in overcoming some of the challenges in accessing information. In spite of the challenges, women reported that they were able to draw on accessed information to make changes and to begin to coordinate their lives to live with fibromyalgia. This qualitative study 34 suggested that information on fibromyalgia does support people living with this health disorder. However, it does not necessarily represent the broad audience of people who might potentially use this information due to the small sample size. Given the expressed importance, it is essential to explore a broader description of these needs before pursuing resource development. Since the suitability of information content and format should be matched to the majority of the target audience, it is worthwhile to define these. Therefore, the purposes of this study were to identify the: i) information needs of people living with fibromyalgia; ii) importance assigned to specific categories of information; iii) ways people find/use information about fibromyalgia; iv) information format preferred by people living with fibromyalgia.
Materials and Methods

Methodology
This study was a cross-sectional national survey targeting people living with fibromyalgia.
Survey development
The content for specific items of the survey were generated from multiple sources including the issues identified by the qualitative study on this topic by Daraz and others and studies of information needs of similar groups of people. 8, 13, 23, 34, 35 The structure and scaling items were selected using established principles 36, 37 and consensus between two lead authors. The wording and structure of the overall survey questionnaire were independently evaluated by each of the authors and iteratively revised for both content and clarity.
The final draft of the survey was pilot tested among participants who were not part of the sampling frame (n=10). This process resulted in further modification /simplification by minor changes to the format of the survey and individual items, clarity of specific items and removal of redundant questions. The final version of the survey was launched using Survey Monkey [http://www.surveymonkey.com/] which is a web-based survey tool that allows participants to complete a survey easily and anonymously using the Internet.
The survey was preceded by an informed consent form and included the following components (in order): i) Information Need, ii) Access to Information, iii) Information Use, iv) Use of Online Information and v) Demographics. The response items were set as a 7 point scale where possible. For example, items regarding importance of content, responses were categorized as very important, important, somewhat important, neutral, somewhat unimportant, unimportant and very unimportant. During analysis, items were collapsed into fewer categories to analyze differences in information needs based on education and gender. We dichotomized the 7-point scale into a 2-point scale (important, not important) based on the response rate.
Survey population
The following inclusion criteria were used to recruit participants for the survey: i) people (male or female) living with fibromyalgia (employed or not), ii) diagnosed with fibromyalgia at least a year prior to the start of the study and iii) able to communicate in English.
The recruitment strategy used to identify people living with fibromyalgia was implemented by contacting gatekeepers of access points (hospitals, clinics, physicians and support groups) in Canada. Study introductory letters were sent to hospitals notice boards, clinics and physicians providing services to people living with fibromyalgia, chronic pain groups and fibromyalgia support groupsto inform them about the study and request their cooperation in recruitment. An electronic link to the survey was then sent to the gatekeepers who expressed their interest in the study to distribute to their members/patients using their email lists. Both males and females were surveyed to examine whether information needs and preferences varied by gender. The survey was launched on Survey Monkey on February 5, 2010 and closed on March 31, 2010 .
The Survey Monkey software generated random numbers that were used as identifiers to allow for confidential responses. The exact number of people who were approached for participation was difficult to estimate since it was done through intermediaries, the accuracy of their e-mail lists was not verifiable and members of support groups were not all registered. As a result, it was not possible to estimate response rate. Further, since responses were anonymized, the recruitment source/site was unknown to the researchers.
Survey analyses
Routine survey analysis can be performed by Survey Monkey. Data were imported directly into EXCEL spreadsheet and then into SPSS (SPSS -IBM. http://www.spss.com) for more detailed analysis.
A coding of open-ended responses (i.e. additional comments) was developed by categorizing responses based on responses received for closed-ended questions. This process continued until all of the responses were coded successfully. To evaluate the difference between two educational groups and genders a statistical test of difference (ChiSquare) was conducted.
Descriptive statistics and graphical representations were employed to summarize and represent data.A power calculation for estimation using 442 respondents assuming a worst case proportion (0.5) and a 95% confidence interval indicated a margin of error of 0.046. The power calculation for 442 respondents, α=.05, assuming 50% as one proportion (worst case scenario) indicated that 10% difference would be detected with 80% power. In all statistical analyses, a P<0.05 was considered statistically significant. Table 1 displays significant demographic characteristics of the sample. About 93% of the participants were female and 7% were male. The majority of the participants were Caucasian (96%) with post-graduate education (87%) and a significant number (69%) did not have a job due to fibromyalgia. Most of the respondents (94%) spoke English fluently enough to participate. The median time since diagnosis was 9 years with a range of <1-35 years. About 74 % of the respondents frequently searched for information about fibromyalgia and reported a variety of information needs ( know more about coping, 20% wanted to know about treatments, 28% were not happy with healthcare systems/ professionals and the remainder of the respondents wanted information for family/friends, or to improve their quality of life. A substantial portion (80% or higher) of the respondents felt that it was very important to obtain information about symptoms, management, treatment options and to find someone who can help with their disease (Table 3) at the time of diagnosis. In addition, comments reported in the open-ended (category 'other') responses (25%) included more information aboutfibromyalgia (25%), diagnosis (16%), and concerns about healthcare providers (18%) and the rest discussed information sources, support groups, medication and diet. There were no differences between those who had post secondary education and those less well-educated with respect to this high level of endorsement (Table  4) . Similarly, more than 60% of the respondents felt that it was important for them to find information about the impacts of the disease on health and life, treatment options, medications, exercise, food, supports and coping after their diagnosis (Table 5) . From the people who provided responses (19%) to the open-ended (category other) question also discussed their frustration about the lack of information from healthcare providers (29%), the need for more information about fibromyalgia (8%) and the remainder discussed wanting more information onself-help, quality of life, resources and insurance. There were no differences between males and females with respect to this high level of endorsement (Table 6 ). People reported variable difficulty in accessing the information they need. Approximately equal numbers reported that accessing information was not difficult (45%) versus those who had difficulty (43%). The majority of the respondents (99%) obtained information online. Furthermore, most (91%) of the respondents found it easy to access online information and did so frequently -with 84% doing so at least once per month. They also reported accessing from other sources including doctors (75%), rheumatologist (58%), health magazines (61%), scientific studies (67%), support groups (76%), and people with the same condition (87%). However, other sources that were infrequently accessed were nurses (16%), occupational therapists (21%), psychiatrists (31%) and dieticians/ nutritionists (25%). Table  7 reports the frequency of use of the sources. Categories exploring the most endorsed responses are bolded. 
Results
Categories exploring the most endorsed responses are bolded. Categories illustrating the majority of responses are bolded.
N o n -c o m m e r c i a l u s e o n l y
Respondents indicated substantial variability in how useful they perceived different information sources to be. The most useful information sources were websites (48%), people with same condition (35%) and support groups (35%). Only 29% felt doctors were useful to some extent to access fibromyalgia information. Other clinicians including those who would be expected to spend considerable time promoting self-management (dieticians/ nutritionists, nurses, occupational therapists, psychiatrists and rheumatologists) were also commonly seen as not being useful sources (Table 8 ). In contrast, respondents indicated a preference for receiving information from healthcare providers ( Table 9 ) with 52% wanting information from healthcare providers and 45% preferring information from the web. In general, there were few information sources that were not looked upon favorably. About 35% preferred not to receive fibromyalgia information from face-to-face discussion with their religious leaders. However, the majority (93%) of the respondents preferred to use online information that was provided by healthcare professionals or by reputable sources.
Respondents reported their use of information as represented in Figure 1 . While responses varied, there was a strong endorsement of the need for information with only 1% of the respondents reporting they did not use information at all to understand their disease. Some Categories illustrating the majority of responses are bolded. Categories illustrating the majority of responses are bolded. of information. They specifically mentioned about a lack of useful information (20%), and lack of access to care (8%) and the remainder discussed about the use of information for family/friends, to manage emotional impacts, and to help educate doctors about fibromyalgia. Finally, a substantial number of respondents (54%) provided spontaneous open-ended responses to the last question of the survey where participants were asked to share additional information regarding their information needs and preferences. They reported their frustration with healthcare providers (12%); the need for more education for physicians (15%); better availability of information for families (5%); coping strategies (12%); more information about fibromyalgia (12%); their struggle with unemployment insurance (2%); the need for awareness among government (10%), and the public (4%); concerns about the reliability of information (5%) and rest discussed about lack of access to treatment information that is available in other countries; funding for fibromyalgia research; specific treatment such as Guaifenesin Protocol; and struggles with physical and mental suffering for living with fibromyalgia.
Discussion
The survey results revealed that people living with fibromyalgia are active searchers and users of information and that they have broad information needs. They have continuous need for information that can help them understand their disease condition and its prognosis, treatment options, and coping strategies. Peopleuse information to make informed healthcare decisions and gain support from healthcare providers and others. Previous studies of people living with fibromyalgia or other chronic illnesses have also indicated strong need for condition specific information. 5, 10, 19, 20, 34, 38, 39 This study builds on those findings by focusing on the specific types of information need and the sources that are used to locate it. Our findings suggest that there is a substantial gap between information needs and what people are able to access. About three out of five respondents strongly agree that due to a lack of information and support from healthcare providers, they frequently search for information about their illness from a variety of sources. It is also important to note that the need for specific information is equally important both for women and men with different levels of education. However, we acknowledge that our sample was preliminary female and well educated so the possibility for us to miss this effect is considerable.
Information needs do vary based on stage of the disease. For example, on one hand, people indicate that it is important to them to know more about symptoms and future consequences of the disease before the final diagnosis with fibromyalgia. On the other hand, it is important to know more about treatments, impacts on life, coping, and alternative supports after they are diagnosed with fibromyalgia. This is a new finding and might suggest that information should be organized according to whether people are in the process of being diagnosed with fibromyalgia or have a confirmed diagnosis. One of the other key findings of this study is that although people express a strong desire to seek information from their health care providers, their experiences have been unsatisfactory. A minority of respondents indicated that healthcare professionals are very helpful in terms of providing useful information. Of equal concern, up to one third of healthcare providers who spend considerable time with people and often use education for behavior modification (dietitians, occupational therapists, and psychiatrists) are perceived as inadequate sources. Conversely, the sources seen as most useful are the Internet, other people who are living with fibromyalgia and support groups. These findings are consistent with other studies that investigated the patterns of Internet use and health information seeking behavior of people with chronic illnesses (cancer, heart problems, diabetes, back pain and fibromyalgia). 10, 40 Berger and colleagues studied the associations between chronic illness and frequency of Internet use for -health information, communication with healthcare providers, changes in health care utilization, and satisfaction with the Internet. 40 Their findings suggested that people with chronic illnesses are more likely to use the Internet for health information, to improve communication with healthcare providers and to increase the use of health care based on information found on the Internet. 40 The authors also recommended the Internet as a valuable tool for health communication and education for people living with chronic illnesses.
Another new finding from our study is that many people living with fibromyalgia do not want to receive information about their health from religious leaders. This suggests that strategies that may use religious leaders to disseminate health knowledge or transfer this knowledge into practice should be approached with caution.
Self-management is achieved when healthcare providers confirm that persons with chronic illness have the confidence and skills to manage their condition; the most appropriate treatments to assure optimal disease control and prevention of complications; a mutually understood care plan; and careful, continuous follow-up 27 Given these principles of self-management with chronic conditions, there is a central gap between the theoretical foundations of self-management and people's experiences with acquiring the information they need to self manage. 27 Our data call into question whether chronic management strategies are being effectively implemented by clinicians when a substantial proportion of patients believe that they have not been provided with adequate information. However, it is notable that despite ranking the healthcare providers as low on being useful information sources, people prefer to receive information in-person from them. This suggests that there is a need for healthcare providers to play a vital role in providing valuable information to their patients and develop a more patient-centered interaction in order to empower people with fibromyalgia. Wagner and colleagues also advocate this notion; High-quality chronic illness care is characterized by productiveinteractions between practice team and patients. 27 Further studies are needed to develop knowledge exchange strategies and transfer tools that could facilitate better communication between healthcare providers and people living with fibromyalgia. More efforts are needed to develop easily accessible information sources in a format preferred by this group of people.
Our data do suggest that the concept of selfmanagement 27 has value since people report that they use information largely to improve their knowledge of the disease and self-manage their health. However, this study was unable to test the effect of information on health outcomes or quality of life. The relationship between information use and health outcomes for people living with fibromyalgia has yet to be determined. Further research is needed to examine to what extent health information generates measurable health and quality of life outcomes for them.
Although we are unable to determine whether concerns about information quality contribute to differences between changing knowledge and behavior, the data do indicate that respondents have a substantial apprehension about the quality of information they are able to access. Concerns about the quality of information have also been reported by many researchers. For example, a study was conducted to evaluate the nature and quality of kidney transplant-related information available on the Internet and found that the information was of poor quality in terms of source, language, accessibility and quality/depth. 41 People with other chronic conditions (social phobia, paediatrics neuro-oncology, depression, cancer) similarly expressed their frustration resulting from barriers to accessing reliable information. [42] [43] [44] [45] [46] These findings suggest that if people do not have confidence in information-they might be less likely to act upon it. Therefore, regardless of whether the information is or is not accurate, it is important to establish a variety of approaches that might be needed to ensure that people living with fibromyalgia are able to identify and access high-quality information and acquire the confidence they need to act upon that information. Self-management programs may need to enhance participants' skills in communicating with their healthcare providers, their ability to access high quality information sources, skills in assessing information quality, and specific strategies to deal with situations where they have not been provided with adequate information.
Implications for practice
This study has implications for people living with fibromyalgia and all those who attempt to empower them through the use of information including families, caregivers, resource developers, librarians, nonprofit agencies/support groups and clinicians. People living with fibromyalgia need adequate and accessible knowledge that supports their needs during both diagnosis and the subsequent living with chronic disease stages. Given the mismatch between people's preferences for attaining knowledge through healthcare providers and the extent to which this is currently operationalized, there is a need for enhanced communication between clinicians, care providers and people with fibromyalgia around their information needs. However, persons with fibromyalgia could play more active role as knowledge brokers to improve this communication as they have gained ample knowledge to be trained as knowledge brokers through selfmanagement.
Healthcare providers may need additional training to take on the role as knowledge brokers as well for patients with fibromyalgia. In addition, awareness of how to teach patients generic skills assessing the quality of health information and specific tools/information sources for fibromyalgia would enhance clinicians' roles as knowledge brokers. At a minimum clinicians should be able to recommend generic and disease specific high-quality health information, assess their patients' ability to access and use information and have ongoing communication with their patients to understand their knowledge and information needs. These skills, while not a traditional focus in clinical training may be particularly important for the management of chronic diseases. In addition, it would be important when evaluating clinicians' skills in chronic disease management that the important aspect of empowering people to use health information optimally should be specifically evaluated and opportunities for skill enhancement provided if needed.
Similarly, the extent to which patients use the Internet suggests a role for health librarians to facilitate people living in the community with fibromyalgia to access appropriate information sources. Health librarians might also develop sources to assist with improving chronic disease programs for hospital-based education programs. The sources may empower patients with fibromyalgia to access highquality web information and communicate their information needs. Patient support groups might also act as important knowledge brokers between clinicians and people living with fibromyalgia. Since such groups tend to be nonprofit organizations and organized by lay people living with the disease, one potential vehicle for improving both the process and content of information access and use would be through targeted training of leaders and information resource developers within these organizations. These groups might also serve as a vehicle for training patients on how to more effectively interact with healthcare providers to discuss issues around information access, validity, personal relevance and usability.
Study limitations
There are limitations to our study, some arise from the nature of the web-based survey and others are inherent to the population or to our sample. The majority of the respondents are female, which is consistent with the epidemiology of the disease, but resulted in a lack of power to differentiate gender differences. We also have a high prevalence of respondents who are highly educated. This sampling may have arisen given that educated (and likely more economically advantaged) individuals are more likely to have home computers or time to dedicate to the survey. This type of respondent may also be more likely to have repeat interactions with their healthcare provider and join social support groups. For this reason, people who are less well educated or more socially isolated may not have been adequately represented in our sample. It is possible that these groups have particular information needs. One way to address this problem may be to use sampling strategies that specifically recruit isolated or disenfranchised subgroups of the fibromyalgia population and use qualitative methods to address this potential gap in the future. Since the majority of the respondents are Caucasian the study results may not reflect the experience of people from different ethnic backgrounds or cultural contexts who are living with fibromyalgia. This study serves as a foundation for understanding the knowledge behaviours and needs of people living with fibromyalgia and indicates a need for future studies that focus on differential needs related to personal, environmental and disease factors. 
